ABSTRACT
Introduction
The early theories on migration explain the migration flows as a result of wage differentials or through differences in unemployment levels. Given the great and persistent wage and unemployment gaps between most developing countries and the Western World, these conventional migration theories are unable to explain the small size of migration flows and the presence of extensive return-migration. For example, about 20% to 50% of immigrants to the Netherlands leave this country again (CBS 2003) .
Despite the knowledge that many migrations are temporary or repetitive the majority of the literature on migration (implicitly) assumes migrations are permanent. On the other hand, the literature that takes the temporal nature of migration into account by modelling the timing of departure implicitly assumes that in the end all migrants leave, see e.g. Goldstein (1964) , Duleep (1994) , Dustmann (1995 Dustmann ( , 2000 Dustmann ( , 2002 and Constant and Massey (2003) . If migration is viewed as an investment decision to maximize human capital and/or earnings over the life-time than return and repetitive migration are not anomalies but common outcomes of a migration decision (see Dustmann (1995 Dustmann ( , 2000 Dustmann ( , 2002 and Borjas and Bratsberg (1996) ). The novelty of this paper is that we use a model that allows for both permanent and temporary migration.
Human capital based theories imply that assimilation in the host country and migration decisions are correlated over time and it is therefore more appropriate to base the analysis of migration on a dynamic model that takes the timing of migration moves into account (Hill (1987) and Dustmann (2002) ). Thus, the timing of the migration events, emigration or immigration, is relevant in understanding the migration. The longer the stay the more opportunities the migrant has had to learn the language and the culture of the host country. Second, along with the migration decisions other relevant characteristics of the individuals may also change over time, like the labor market status and marital status of the migrant. Third, it is hardly ever possible to observe migration decisions over the whole life time of a migrant. The knowledge that the immigrant has been in the host country from his entry time up till the end, however, contains valuable information. Duration models are very well suited to take these issues into account.
Models for duration data were initially developed in the medical sciences and reliability 1 theory. Duration models or event history models have also been used extensively for demographic analysis, for example in modelling time till birth of first child, time till marriage or time till death. However, the number of analyses of migration decisions based on a duration model is rather limited and duration analysis of return migration is even more scarce. A few exceptions are Detang-Dessendre and Molho (1999), Longva (2001) and Constant and Zimmermann (2003) .
Most migration data lack information on the exact timing of the migration moves and only reveal whether the migrant is still in the country at the interview date. Therefore, a more common approach is to estimate a probit or logit model for the probability to return (see a.o., Reagan and Olsen (2000) and Constant and Massey (2003) ). In a probit model part of the migration dynamics is discarded because only the whereabouts of the migrants at fixed points in time are considered. However, the choice of these fixed points has a big impact on the estimation results.
It is also not straightforward to include time varying covariates into a probit model.
In conventional duration models it is assumed that in the end all individuals experience the event of interest. That is, all migrants are movers. This implies that eventually all immigrants leave the host country. It is, however, very plausible that some of the immigrants never leave. To account for the possibility that some of the immigrants are permanent and some are temporary we use a mover-stayer approach. This approach was developed by Boag (1949) and applied to model the recidivism of criminals (Schmidt and Witte 1989) and labor market transitions (Dunsmuir et al. 1989) . 1 Upon using a mover-stayer model, we can, simultaneously, identify the underlying determinants of the timing of this process and the probability to become a permanent migrant (a stayer). To our knowledge a mover-stayer approach has never been used for modelling the migration dynamics.
In light of the fact that a substantial share of the migrants that has left the country returns to
The Netherlands, we also model the return from abroad using a mover-stayer model. Combining the two mover-stayer models enables us to predict the migration dynamics over the life-cycle for a given cohort of immigrants after the first arrival to The Netherlands. From the stayer probability of remaining in The Netherlands and the stayer probability of remaining abroad 1 Schmidt and Witte (1989) use the term 'split-population'model. In the biomedical literature the mover-stayer model is known as the cure-model.
(after some time in The Netherlands) we can deduce the long-run proportion of this cohort that ends up in The Netherlands. The intensity to leave and the intensity to return together determine the time it takes to reach this long run proportion.
The countries of Western Europe, including The Netherlands, have experienced considerable immigration flows over the past decades and have changed from emigration to immigration countries. In the last decade the majority of immigrants came to Europe for family reasons, family reunification and family formation, while in the 1960s and 1970s the migrants were mainly 'guestworkers', invited low-skilled workers. Thus the distribution over the migration motives of the immigrants has changed over the years. Most probably the migration motive is related to the migration dynamics. However, in most studies the migration motive of immigrants is unknown. Fortunately, in the data from Statistics Netherlands used in this article, information on the motive to migrate is available for recent (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) non-Dutch, non-national migrants
The data further contains information on the timing of migration moves, both on the timing of immigration and on the timing of (return) emigration. This allows us to identify return and repetitive migrants and to estimate the proposed mover-stayer models. Some basic demographics characteristics of the migrants are also available. We restrict our analysis to immigrants who are in the potential labor force at the moment of entry, that is who are between 18 and 64 years of age. Younger immigrants usually migrate with their parents and older immigrants have a high probability to die before they have the possibility to leave.
The outline of the paper is as follows. In the next section we present the data and discuss the recent migration pattern to and from The Netherlands. Section 3 discusses the methodology of mover-stayers duration models. Section 4 discusses the empirical results both for the departure from the country and the return to the country. In Section 5 we use the estimation results to predict migration dynamics from and to the country over the life-cycle. Section 6 summarizes the results and states our conclusion. However, the immigration from the recruitment countries continued as a follow-up migration, first in the form of family reunification and later also family formation. In this period the independence of Surinam also caused large immigration. Starting in the 1980s, immigration is characterized by the family reunification/formation of 'guestworkers'. Additionally, the flow of political refugees, asylum seekers has increased dramatically.
We have data on recent immigration and emigration to and from The Netherlands. Since 1995 we know for all migrants when their migration move took place. All immigration by nonDutch citizens, immigrants who do not hold the Dutch nationality, who legally entered The Netherlands is registered in the Central Register Foreigners (Centraal Register Vreemdelingen, CRV), using information from the Immigration Police (Vreemdelingen Politie) and the Immigration and Naturalization Service (Immigratie-en Naturalisatie Dienst, IND). 3 The CBS, Statistics Netherlands, has linked these data to the Municipal Register of Population (Gemeentelijke Basisadministratie, GBA). These combined data contain information for all non-Dutch migrants on the timing of migration moves and on some basic demographic characteristics.
All immigrants without the Dutch nationality have to register at the Immigration Police.
The people with a nationality that implies a visa to enter The Netherlands, fill in their migration 2 See Zorlu and Hartog (2001) and Van Ours and Veenman (2005) for a more detailed discussion on the immigration to The Netherlands.
3 The criterion for registration as an immigrant in the Netherlands is a four months time criterion. To be more precise: every person intending to stay in the Netherlands for at least two thirds of the forthcoming six months, should notify the local population register immediately after the arrival in the Netherlands. 4 motive when they apply for the visa. There are different requirements for different visas. People with other, Western nationalities, fill in their migration motive at their mandatory registration.
The migration motive is only available for those immigrants who are still registered at the end of each year, starting 1997. Thus, the main migration motive for non-Dutch immigrants is not available for those immigrants that leave, die or naturalize before January 1 st 1998 or before the end of the year of arrival. With these data we can identify important groups of immigrants to the Netherlands. Statistics Netherlands make the distinction between labor-migrants, family reunification migrants, family-formation migrants, student immigrants, asylum seekers (and refugees), and immigrants for other reasons (including a.o. joining with labor migrant, medical treatment and Au Pair). Because we are interested in the migration moves of the potential labor force we restrict our analysis to non-Dutch (not holding the Dutch nationality) immigrants between 18 and 64 years of age. The distribution of those immigrants over the migration motives at first arrival to The Netherlands is depicted in Figure 1 . Labor migrants (23%) and refugees (17%) are also important groups. Because the migration motive is unknown for the immigrants that leave the country in the same year they entered we have a relatively large number of immigrants with unknown migration motive.
We focus our analysis on four migration motives: labor, family reunion, family formation and study. Asylum seekers are removed from the sample because many of them are not immediately registered in the Municipal Register of Population. Most of the asylum seekers are only registered after they have received a living permission. It can take up to eight years until a living permission 4 For more information on these data see Zorlu et al. (2004) and is granted. Thus, the registered time in The Netherlands for asylum seekers is smaller than the true duration in the country. Another issue is that some asylum seekers have a temporary permit to stay, awaiting a permanent permit. If the permanent permit is not granted the asylum seeker may be expelled from the country. Then, return migration is an exogenous event which is not based on an individual decision.
The immigrants with other reasons to enter come for a plethora of reasons and therefore they comprise a very heterogeneous group. The analysis would tell little about the migration dynamics of a individual member of this group. Besides, they only amount to 7% of all immigrants. This made us decide not to include these immigrants in the analysis sample and focus on the remaining four groups of immigrants.
In Table 1 we present some descriptive statistics for the data. Family formation migrants and, of course, students are younger than other migrants. We observe substantial differences in the gender distribution of the migrants. Labor migrants are mostly men, while migrants who come for family reasons are mostly women. Not surprisingly, migrants who come for family reasons are more often married, while students are hardly ever married. The table also shows the distribution of the migrants over a selected group of countries/regions of origin. Those migrants who re-immigrate are very often repetitive movers, as, for example, a third of re-immigrated labor migrants leaves the country again. These simple descriptive statistics give an under-representation of the migration dynamics, because the recent cohorts of immigrants are only followed for a very short period of time. When we only look at the immigrants arriving in 1995 in The Netherlands, we observe that almost 40% of the immigrants from that cohort have left the country within 7 years, see also Alders and Nicolaas (2003b) and .
A Duration Analysis of Migration Dynamics
In a duration model the timing of a particular event (or recurrent event) is modeled. For many economic and demographic phenomena the timing of a transition from one state into another state is important, see a.o. Lancaster (1990) and van den Berg (2001) . A very obvious reason to use duration models for migration dynamics is that the timing of the migration events, emigration or immigration, is relevant in understanding the migration. It is very likely that the assimilation of the migrant in the host country depends on the length of stay in that country.
That will influence the decision to leave. Another reason to apply duration models is that many relevant characteristics of the migrant may change over time. In duration models it is straightforward to incorporate time-varying variables. A final reason to use duration models is that in our data on newly arriving immigrants to The Netherlands we only observe the in- The key variables in duration analysis are the duration till the next event, the length of stay of the migrant in The Netherlands, and the indicator of censoring. In duration analysis the intensity, the hazard rate, is usually modelled. 6 In the study of migration dynamics, the intensity gives the instantaneous probability of leaving the country at a duration t months, given that the individual stayed in the country for at least t months with λ(t) = f (t) S(t) where f (t) is the probability density function, and S(t) is the survival function. The intensity is invariant to censoring.
Comparing the four migration motives in Figure 3 we see a clear distinction in the KaplanMeier survival curves between at the one hand migrants who come for family reasons and on the other hand labor-migrants and students. The migrants who come for family reasons leave only slowly the country while the labor and student migrants do it relatively fast. Comparing the survival curves for a selection of countries of origin in Figure 4 we notice that migrants from the former 'guestworker' countries, Turkey and Morocco, leave much slower the country than migrants from Western countries. Of course, the Kaplan-Meier survival curves give only an indication of the influence of the characteristics of the migrant on the intensity to leave.
A common way to accommodate the presence of observed characteristics is to specify a proportional intensity model λ(t|X) = λ 0 (t) exp(β ′ X i (t)), where λ 0 (t) represents the baseline intensity, that is, the duration dependence of the intensity common to all individuals. The covariates affect the intensity proportionally, see Cox (1972) . The survival function for this
Mover-stayer models
Up to this point we have assumed that all migrants are (potential) movers. We now account for the possibility that some migrants never make a next migration move, are permanent migrants, by using a mover-stayer approach. A mover-stayer model (see Schmidt and Witte (1989)) assumes that a latent group of individuals have a zero probability to leave, the stayers. To incorporate the possibility of defective risks the survival function is redefined as
where p is the proportion of stayers. Thus the survival function is given by the proportion of stayers (permanent migrants), who never leave the country, plus the proportion of movers (temporary migrants) multiplied by the probability to migrate after a duration of t months in the country. The proportion of stayers can also depend on observed characteristics of the migrants. To guarantee that the proportion lies between zero and one we employ a logit form:
Note that the interpretation of the regression coefficients β change.
The coefficients are no longer equal to the elasticity of the intensity w.r.t. the covariates. In the mover-stayer model the regression coefficients give the elasticity of the conditional intensity, conditional on being a mover.
If there is interdependence of the repeated migrations due to omitted covariates or individualspecific effects, like being adventurous, the parameter estimates may be biased and/or the estimated covariance matrix provides invalid standard errors. One approach is to explicitly model the individual-specific effects using unobserved heterogeneity. In Cox survival models this kind of model is called the mixed proportional hazard model, see for example Manton et al. (1981) .
We attempted to fit both Gamma and discrete mixture models with either shared or unshared, differs unobserved heterogeneity. Shared unobserved heterogeneity assumes that the heterogeneity term remains the same for each migration of one individual, while unshared unobserved heterogeneity assumes that it differs for each migration of one individual. None of these models lead to an indication of unobserved heterogeneity or change in the parameters. We therefore do not present these models. It is, however, important to point out that the presence of stayers is compatible with a discrete mixture duration model. Heckman and Walker (1987) recognize that some specifications of the latent intensity can deliver stayers. This renders the interpretation of the coefficients (and the baseline intensity) conditional on being a mover.
Note that some immigrants may move to and from the host country before they end up in a country. That is, they may become a permanent migrant (stayer) in their second or later entry to The Netherlands.
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Before estimating mover-stayer models for both the departure from and the return to The
Netherlands of recent immigrants some data issues should be mentioned. Although in principle the exact date of emigration (and second and repeated immigration) is known, some migrants do not officially inform that they leave. Their departure is only registered as "administrative removal" after the authorities have assessed that the migrant has left the municipality without showing up in the files of another municipality in The Netherlands or as an emigrant. Administrative removals are included among emigration and they amount to around 40% of the emigration, see Alders and Nicolaas (2003a) . It is quite possible that some migrants that are "administratively removed" remain in The Netherlands as an illegal immigrant. However, an indication that "administrative removal" is not only induced by people who try to stay illegally in the country is that many Dutch nationals also forget to register their move. Then an administrative removal implies that the migrant has left before the date the administrative removal is recorded and instead of the true duration we measure the maximum duration of stay for such a migrant. In duration models such information is called left-censored data and it can easily be dealt with. For a left-censored duration at t months the contribution to the likelihood is the probability the migrant has stayed at most t months. This is equal to one minus the survival probability up to t months of this migrant.
Another data issue concerns the observation of the migration motive. The migration motive is unknown for immigrants that entered the country between January 1995 and December 1997 and left the country before January 1998. This implies that the sample of immigrants that came to The Netherlands in that specific period for whom we observe the migration motive is conditional on 'survival' up to January 1998. In a duration model this is called left truncation and by conditioning on 'survival' from the date of entry till January 1 st , 1998 we account for this selective observation. The migration motive is also unknown for the immigrants that leave the country before the end of the year. This implies that the immigrants with known migration motive have 'survived' up till the end of the year. Again, conditioning on the time till the end of the year will correct for this selective observation. However, for immigrants that enter the country in the last year of observation, 2003 the time till the end of the year equals the observed duration and we cannot correct for this selection. We, therefore, exclude the immigrants that arrived in 2003 from our analysis.
We consider three models: (1) a conventional duration model without stayers; (2) a moverstayer model; (3) a mover-stayer model with interaction terms. In Model 2 and 3 the stayer probability changes with gender, marital status, age, migration motive and country of origin. In model 3 the baseline intensity differs for each migration motive and it also allows for interaction between migration motive and country of origin. The comparison between the first two models indicates the importance of permanent migration (stayers).
Many parametric functional forms exist for the baseline intensity. However, they all put heavy restrictions of the shape of the baseline intensity. A more flexible approach is to assume a piecewise constant baseline intensity. Let the intervals I m (t) = (t m−1 ≤ t < t m ) for m = 1, . . . , M +1 with t 0 = 0 and t M +1 = ∞ be the intervals on which we define the piecewise constant intensity. Then, the baseline intensity is λ 0 (t) = e α 0 · M +1 m=1 e αm I m (t) , with α M +1 = 0. Thus α 0 determines the intensity in the last interval. The other α's determine the difference in intensity at each interval compared to this last interval. The baseline intensity for a duration of t ∈ [t m−1 , t m ) is higher than the baseline intensity to leave for a duration of t > t M if α m > 0 and lower if α m < 0.
Our main objective is to analyze the migration dynamics of recent immigrants to The Netherlands. Not only are we interested in how fast those people leave the country, if they leave, but also whether they return and how fast. For such an analysis we need to take into account both the departure-process and the return process. Both processes are modelled by a mover-stayer model. In Section 5 we combine the departure model with the return model to predict the migration dynamics.
Departure from The Netherlands
The mover-stayer models contain three components, the baseline intensity, the effect of characteristics of the migrant on shifting the intensity and, the stayer-probability and the effect of migrant characteristics on this probability. The results for the models are presented in five tables, Table 3 till Table 7 . The first three tables provide the parameter estimates of the intensity 11 to leave and the last two tables provide the parameter estimates of the stayer-probability. We have tried a couple of different interval choices for the piecewise constant baseline intensity and decided to use ten intervals that capture the features of the baseline intensity the best. These intervals are the first 6 months and, every half a year till 5 years. We present the results of the estimated (log) alpha's in Table 3 . The implied baseline intensities for model 3 are depicted in Figure 7 .
The huge differences between the estimated baseline in model 1 and model 2 is due to the existence of stayers in model 2. In model 2 (and model 3) the baseline intensity is conditional on being a mover, while in model 1 the baseline intensity is averaged over stayers and movers. This leads to a higher intensity to leave, intercept is bigger, because in model 1 the stayers push the intensity down. Just as with neglecting unobserved heterogeneity, neglecting the existence of stayers leads to more negative duration dependence. The results for model 3 indicate that the duration dependence of the departure of migrants depends on the motive they entered the country. Students have the highest intensity to leave. The intensity to leave for family formation migrants start as high as for students but decreases much faster. Migrants who come to join their family have the lowest intensity to leave.
Continuing with the second piece of the model, the influence of the covariates on the intensity to leave, it is clear from Table 4 that there are major differences in the regression coefficients estimates across migration motives. The coefficients in Table 5 refer to the country of origin of the immigrant. We have used the same division of countries/regions of origin as in Table 1 with the European Union/EFTA as reference category. If for a particular migration motive only a few migrants originate from one of these regions the region is dropped from the analysis. The gender, marital status and age (centered at the average age of 30 years and divided by 10 and in a quadratic form) are also included. Female migrants (except for those that come to join their husband) and married migrants have a lower intensity to leave.
The assimilation of migrants is probably correlated with the length of stay in the country.
The assimilation can accumulate over the periods in the country. However, acquiring information about the host country is costly and migrants who intend to stay only temporarily put less effort in obtaining language and cultural skills. In our data the intended length of stay of immigrants is not observed, but only the real time spent in the country. The time spend in the country is captured by the baseline intensity. However, migrants who come for a second time to the country have already accumulated host country specific human capital. We therefore include an indicator of repeated migration and the time the migrant has spend in The Netherlands during the previous stay in a quadratic form. This implies that 'assimilation' declines in the first months till a 'minimal' length of stay is reached, and then increases with the length of stay.
Migrants who have been in the country before indeed have a lower intensity to leave.
The country of origin is a very important factor in explaining the intensity to leave. The change in impact if we allow for stayers (from model 1 to model 2) is most prominent for migrants from new EU members, Turkey, Morocco and Surinam. Allowing for stayers changes the sign of the impact these countries of origin on the intensity to leave. Migrants from new EU members, Morocco and Surinam have a much higher intensity to leave, while migrants from Belgium and Iran have a much lower intensity to leave. Important to remember is that this is conditional on being a mover and the probability to be a mover differs substantially between these countries, as can be seen in Table 8 . Model 3 also includes some interactions between the migration motive and the country of origin. Notable differences within one country of origin are: migrants who come for family reasons from new EU member states have much lower intensity to leave, migrants who come to join their spouse from Turkey and Morocco also have a much lower intensity to leave.
The third component of the mover-stayer model is the stayer probability, the probability to become a permanent migrant. The logit coefficients of this probability are given in Table 6 and Table 7 . The estimated coefficients in model 3 hardly differ from the estimated coefficients in model 2. The stayer probabilities implied by the parameter estimates of model 3 are shown in Table 8 . We estimate that 25% of the labor-migrants (the reference migrants) remain in the country. The migration motive is again an important factor. Migrants who come to form a family have a higher probability to stay in the country (40%), while students have a lower probability to stay (18%). The stayer probability also depends heavily on the country of origin of the migrant. Migrants originating from the former Yugoslavia, Turkey, China, Iraq, Iran, Afghanistan and Surinam have a substantial higher chance to remain in The Netherlands (all above 50%). Migrants from the US, Canada and Australasia have a lower probability to become a permanent migrant (both below 20%).
Return to The Netherlands from abroad
About 16% of the migrants arriving in 1995 in The Netherlands leave the country and return before the end of 2003. Thus, even in this relatively short period of nine years, repeated migration is an important phenomenon. For a full coverage of the migration dynamics understanding the speed of return, if they return, of migrants abroad who first spent some time in the country is imperative. In our data we only observe the migrants while officially registered in The Netherlands. Therefore, we cannot include home country characteristics, like the wage differential with the Dutch wages or unemployment level, in the model to explain the return to The Netherlands.
However, if the migrant returns we observe the exact time of this new entry to the country and we can link this with the earlier information on this migrant. If the migrant has not returned within the observation period, (s)he may stay abroad or return later. This information is rich enough to allow the estimation of mover-stayer models for returning to The Netherlands from abroad.
It is important to note that the left-truncation issues of the departure from the country are absent in the return from abroad. For a migrant that has been administratively removed the exact date (s)he left the country is unknown. This implies that the duration of stay abroad we observe is at least from the administrative removal day till re-entry to the country (or the end of the observation period). Thus, if we assume that the migrants that are administratively removed have left the country, administrative removal only induces extra right-censoring.
In Figure 5 and Figure 6 we present the Kaplan-meier survival curves for the duration abroad before returning to The Netherlands. The return form abroad occurs with a much lower pace than leaving the country, after 5 years abroad less than 80% has returned, and the differences in the Kaplan-Meier curves are much smaller, both for the migration motives and for the country of origin.
For the return of recent immigrants to The Netherlands we also estimate three models; a conventional duration model without stayers, a mover-stayer model and, a mover-stayer model with interaction terms. The results are presented in four tables, Tabel 9 till Table 12. The first two tables provide the parameter estimates of the intensity to return and the last two tables provide the parameter estimates of the stayer-probability (of staying abroad).
The first component of the mover-stayer model is the baseline intensity. We have tried a couple of different interval choices and decided to use four intervals that capture the features of the baseline intensity the best. These intervals are the first 6 months and, every half a year till 2 years. We present the results of the estimated (log) alpha's in Table 9 . The implied baseline intensities for model 3 are depicted in Figure 8 . The differences between the estimated baseline in model 1 and model 2 is not as big as in baseline intensity of leaving the country. The only exception is the impact of the migration motive. Just as in the model for departure the baseline intensity in model 2 and 3 is conditional on being a mover, thus returning to The Netherlands.
The results for model 3 indicate that the duration dependence of the return of migrants depends on the motive they entered The Netherlands. Students have the highest intensity to return.
Labor-migrants have the lowest intensity to return.
The second component of the mover-stayer models is the impact of the observed migrant characteristics on the intensity to return. Again the gender, marital status and age of the migrants are important indicators of the intensity of the migration dynamics (see Table 9 ).
In line with the assimilation theory we find that migrants who have been in The Netherlands before have a higher intensity to return. The impact of the country of origin on the intensity to return changes dramatically when we allow for the existence of stayers, thus migrants who never return to The Netherlands. Migrants originating from France, the rest of Asia, the USA/Canada and Australasia have a lower intensity to return, while migrants from Surinam have a higher intensity to return (see Table 10 ). Including interaction between the migration motive and the country of origin show differences in the intensity to return for migrants from one country but with different migration motives.
The third component of the mover-stayer models is the stayer-probability, probability to remain abroad. The logit coefficients of this probability are given in Table 11 and Table 12 and the implied stayer probabilities are shown in Table 13 . The migration motive is again an important factor explaining the stayer probability. Migrants who come to form a family have a lower probability to remain abroad (23%), while migrants who come to join their family and students have a higher probability to remain abroad (81% and 94%). The stayer probability also depends heavily on the country of origin of the migrant. Migrants originating from the former Yugoslavia, Turkey, China, Iran, rest of Asia, Morocco, Surinam and Australasia have a substantial lower chance to remain abroad.
Predicting Lifetime Migration Dynamics
In the previous section we have discussed the estimation of mover-stayer models for both the departure from The Netherlands and the return from abroad back into the country. Some of the migrants move back and forth, while other stay in The Netherlands or stay abroad (after some time spend in The Netherlands). Migrants that repeatedly move back and forth can, each time they enter, become a stayer. The intensity to leave determines how long the 'movers' stay in the country. After they have left the country they either become a stayer abroad or return to The Netherlands again. The intensity to return determines how long these 'movers' stay abroad. At their, possible, second entry to the country they can become a stayer or a mover. In principle this could repeat again and again.
Thus, the estimated stayer-probability to stay in The Netherlands underestimates the true proportion of migrants that end-up in the country. This proportion can be derived from the limit proportions of the implied Markov Chain of the combination of both mover-stayer models.
This Markov Chain consists of with two states, the migrant is in The Netherlands or the migrant is abroad. If the probability to stay permanently in The Netherlands is denoted by P i,NL and the probability to stay permanently abroad is denoted by P i,ab , both conditional on the observed characteristics of the migrant available in our data, the long run probability to end-up in The Netherlands is
These implied log-run probabilities are shown in Table 14 . A majority of 74% of the family formation migrants ends-up in The Netherlands. On average 51% of the labor migrants, 35%
of the family reunion migrants and 19% of the students end-up, with maybe some time abroad, in the country. Migrants from the USA/Canada and Australasia have the lowest probability to end-up in the country, while migrants from Iraq and Afghanistan mostly (67% to 99%) end-up in the country.
The importance of repeated migration can be derived directly from the stayer probabilities P i,NL and P i,ab . In the long-run the probability to return to the country at least once is equal to 1 − P i,NL × 1 − P i,ab . Consider, for example, a cohort of unmarried male labor migrants from Turkey entering The Netherlands. From this cohort 87% ends-up in the country (see Table 14 ).
Before they settle down forever, these migrants may have gone abroad temporarily. At first entry 50% of these Turkish migrants become a stayer (see Table 8 ). The remaining 50% leave the country and 15% of them never return to the country (see Table 13 ). Thus, 43% = 50% × 85% of the original cohort eventually enters the country again. From those Turkish migrants that enter again 50% decide to stay in The Netherland, etc.
The time it takes to reach the long-run proportion depends on the intensity to leave and on the intensity to return from abroad. With the estimated stayer probabilities and the estimated intensities to leave and return we can predict, for any cohort of migrants, the migration dynamics after the first entry to The Netherlands. The prediction is based on simulation of a hypothetical cohort of immigrants using the estimated coefficients of model 3 for both leaving and returning.
First, we simulate which of these migrants become a stayer in the country. Then for the movers we simulate for each month whether the migrant leaves. When a (simulated) migrant leaves we simulate whether (s)he remains abroad forever. If the migrant is prone to return we simulate the return on a monthly basis. If a (simulated) migrant returns to the country we simulate whether (s)he remains in the country, etc. We stop simulating after 25 years (300 months). We repeat 100 of such simulations and take the average percentage of the original cohort in the country at each month after entry to construct our prediction.
First we predict the migration dynamics for a typical immigrant for each of the four migration motives, see figure 9 . That are, an unmarried male labor-migrant from one of the EU/EFTA countries (30 years), a married female migrant from Turkey (30 years) who joins her husband, an unmarried female from Turkey (29 years) who come to marry and, an unmarried male student from one of the EU/EFTA countries (21 years) . from the figure it is clear that not only does the final percentage of the cohort that ends-up in The Netherlands differ but also the pattern to this long-run probability. The students and family reunion migrants reach their long-run probability relatively fast, while for the labor-migrants and family formation migrants the long-run probability has not been reached within 25 years after entry. For latter migrants the percentage of the original cohort still in the country is, after an initial drop, slowly increasing. We also predict the migration dynamics for four common types of migrants for each migration motive, depicted in Figure 10 till Figure 13 . It is clear that not only the long-run probability to stay differ substantially for migrants who come for the same reason, but also the pattern to that equilibrium level.
Thus, for a complete view of the migration dynamics it is important to allow for both permanent (stayers) migrants and temporary (movers) migrants. The analysis of this section also shows that both the departure and the return should be considered for a full coverage of the migration dynamics.
Conclusion
Most previous studies treat migration as a once-and-for all event and the studies that take the return migration into account neglect the fact that a some migrants remain in the host country.
For a dynamic analysis of migration from a life-cycle perspective both temporary migrants, who leave the country and who may return or who make repetitive moves, and permanent migrants, who stay forever in the host country, are important. In this paper a coherent modeling approach is developed that includes both temporary and permanent migrants.
By applying a mover-stayer model for the dynamic process of migration we can identify the underlying determinants of the timing of this process, both for the timing of departure from the host country and for the timing of the return from abroad back to the host country. It also enables us to identify the characteristics of the migrants that influence the probability to become a stayer (permanent migrant) in the host country or abroad.
Using data from Statistics Netherlands we have estimated mover-stayer models for the nonDutch immigrants (18-64 years) who arrived during [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . The data contain information on the timing of migration moves and some demographic characteristics of all migrants entering or leaving The Netherlands during this period. The main migration motive is also available and based on this motive we distinguish four types of migrants: labor-migrants, family reunion migrants, family-formation migrants and students.
Our results provide compelling evidence that some immigrants to The Netherlands are permanent, while other immigrants are prone to leave again. The estimation results show big differences in the stayer probability and the intensity of departure by migration motive and by country of origin of the migrant. Not surprisingly, students are the most prone to leave (and hardly return from abroad) and family formation migrants are the least prone to leave (and return very frequently from abroad). Migrants from countries that used to send guestworkers in the 60s and 70s of the previous century to The Netherlands, in particular Turkey and Morocco, stay more often permanently in the country than migrants form Western countries.
By combining the stayer probabilities for remaining in the host country and remaining abroad the long-run probability to end-up in the host country can be deduced. Some of these migrants become a stayer at their first entry in the host country, while temporary migrants leave after some time. Of those migrants that have left, some stay abroad and some return to the host country again. In the long-run the migrant ends-up in the host country or abroad. The combined models also provide a framework to predict the migration dynamics to and from The Netherlands of a particular cohort of immigrants. The intensity to leave determines how long these migrants stay in the country. The intensity to return determines how long these migrants stay abroad. The predicted life-cycle migration dynamics show that not only the long-run probability to end-up in The Netherlands is very distinct among specific immigrants, but also the pattern towards this long-run equilibrium differs among the immigrants. For some migrants we predict a fast (almost monotonic) convergence to the long-run probability, e.g. students leave fast and hardly return from abroad, and for other migrants we predict that the percentage in The Netherlands after an initial drop gradually increases due to returning immigrants (e.g. for labor migrants).
Thus, for a complete view of the migration dynamics it is important to allow for both permanent (stayers) migrants and temporary (movers) migrants and that return from abroad should not be neglected.
A drawback of the used data is that it lacks information on important factors that influence migration decisions. In the future we hope to link the current data to data on socio-economic characteristics of immigrants. Statistics Netherlands is building a huge dynamic individual based database on social-economic variables, the SSB (Social Statistisch Bestand= Social statistical database), that can be linked to the current data and many other data at Statistics Netherlands.
With the linked data it would be possible, for example, to infer how the labor-market status of migrants in The Netherlands affects their migration dynamics. 
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